Immunohistochemical and developmental studies to elucidate the mechanism of action of the snowdrop lectin on the rice brown planthopper, Nilaparvata lugens (Stal).
Rice brown planthoppers (Nilaparvata lugens) were fed on artificial diet containing snowdrop lectin (Galanthus nivalis agglutinin; GNA), which has been shown to be toxic towards this insect pest. In addition to decreasing survival, the lectin affected development, reducing the growth rate of nymphs by approximately 50% when present at a concentration of 5.3&mgr;M. Immunolocalisation studies showed that lectin binding was concentrated on the luminal surface of the midgut epithelial cells within the planthopper, suggesting that GNA binds to cell surface carbohydrate moieties in the gut. Immunolabelling at a lower level was also observed in the fat bodies, the ovarioles, and throughout the haemolymph. These observations suggest that GNA is able to cross the midgut epithelial barrier, and pass into the insect's circulatory system, resulting in a systemic toxic effect. Electron microscope studies showed morphological changes in the midgut region of planthoppers fed on a toxic dose of GNA, with disruption of the microvilli brush border region. No significant proteolytic degradation of GNA was observed either in the gut or honeydew of planthoppers fed on lectin-containing diet. The presence of glycoproteins which bind GNA in the gut of the brown planthopper was confirmed using digoxigen-labeled lectins to probe blots of extracted gut polypeptides.